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THE USE OF TUBERCULIN FOR 
LESSENING THE PREVALENCE OF TUBERCULOSIS 
AMONG CATTLE AND CHILDREN. ~ 
IS THIS A MATTER FOR GOVERNMENT INTERFERENCE? 
Bx" HAROLD SCUIIFIELD, hLD., 
~Iedieal O.fficer ef Health of Sunderland. 
THEnE are two reasons why the eradication of bovine tuberculosis is 
desirable : firstly, in the interests of the agricultural community, and, 
secondly, because the eradication of bovine tuberculosis necessarily 
entails a large reduction in the prevalence of one of the most fatal 
diseases of childhood, namely, tuberculosis or consumption of the 
bowels. The second reason is my excuse for addressing an audience 
such as the present on such a subject, though I also claim the ordinary 
interest of a citizen in the prosperity of every section of the community, 
and consequently in the delivery of the agricultural section from the 
ravages of tuberculosis. There is no need, [ think, to produce proof to 
my present audience that cow's milk is capable of causing tuberculosis 
in those who drink it, but you will perhaps excuse my enumerating a 
few of the striking features in the chain of the ~vidence. 
1. Tuberculosis in cattle and in man is the same disease, and is 
caused by the entrance into and growth in the body of the tubercle 
bacillus. The entrance of the bacillus into the body is so rarely 
effeetcd before birth, that for all practical purposes it is true to say 
that every case of tuberculosis i due to infection. 
2. Cows suffering from ~uberculosis of the udder give inilk containing 
tubercle bacilli. 
3. Tuberculosis of the udder is not rare in cows, and milk as ordin- 
arily sold often contains tubercle bacilli. 
Thus Bang says: " In  any large herd in which tuberculosis is rife 
one will be certain to find one cow the milk of which contains tubercle 
bacilli, and which has tuberculosis of the udder." 9 
Out of 144 samples of milk coming from Liverpool cowsheds, 4, 
or 2"8 per cent., were found to contain the tubercle l~acillus ; but of 2,t 
samples of milk " f rom the country," taken at Liverpool railway- 
stations, 7, or 29 per cent., were found to contain the tubercle bacillus. 
In some later exl~eriments in Liverpqol, 12 out of 22S samples of town 
milk (.i.e., 5"2 per cenL) were found to contain the bacillus, and 9 out 
of 67 samples of country milk (i.e., 13",1 per cent.). ~Similar results 
were obtained at Cambridge. 
In Manchester 17 out of 93 samples of country milk were founcl to 
contain the tubercle bacillus. :By permission of the farmers, the city 
veterinary officer visited sixteen farms from which the milk came, and 
on fourteen of these farms he found at least one cow with tuberculosis 
of the udder. 
4. Animals such as calves, pigs, rabbits, guinea-pigs, cats and dogs 
fed on milk from cows suffering from tuberculosis of the udder develop 
tuberculosis of the bowels. 
Rcacl before the Newcastle Farmers' Club, April, 1899. 
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For obvious reasons one cannot try feeding experiments on human 
beings, and it is also equally obvious how difficult it is in the case of a 
human being who develops tuberculosis of the bowels to find out from 
what cows milk was obtained before the onset of this insidious illness. 
Instances can, however, be quoted which are ahnost equivalent in value 
to feeding experiments on the human being. Here is an example 
cited by Nocard: The seventeen-years-old daughter of a doctor in 
Geneva had perfect health up to the end of 1892. No case of tubercu- 
losis had occurred either on the father's or the mother's ide of the 
family for several generations. In 1893 she began to waste away with- 
out the doctor being able to assign a cause for the wasting, and she 
died in a few months. A post-mortem examination showed that tuber- 
culosis of the bowels was t~he cause of death. Further inquiry showed 
that the family used to spend every Sunday at a small estate on the 
hills, and that this young girl was particularly fond of milk fresh from 
the cow. Four of the five cows on the estate, when tested with tuber- 
culin, were found to react, and were slaughtered. Two of the four had 
tubercular disease of the udder. 
5. Human beings contract tuberculosis of the bowels just at the 
period of life when cow's milk forms the principal item in their diet. 
6. The sanitary improvements of the last forty years have reduced 
the death-rate from tuberculosis of the lungs by 45 per cent., or nearly 
one-half. During the same period the death-rate from tuberculosis of 
the bowels among infants under one year old has increased by 27 per 
cent., and this increase has been coincident with an increase in the 
proportion of infants reared on the bottle instead of on their natural 
nutriment. 
Tuberculosis of the breast is very rare in the human mother, but 
tuberculosis of the udder is comparatively common in the cow. We 
have, then, to contemplate the suggestive fact that the transfer of the 
infant from the rarely tubercular breast Of the mother to the frequently 
tubercular udder of the cow has been coincident with an increase in the 
prevalence of tuberculosis of the bowels in the infant, and that this in- 
crease has taken place during_ a _peri~ when the prevalence of other 
forms of tuberculosis in the human being has been rapidly decreasing. 
In concluding these preliminary remarks, I will quote two sentences 
from the report of the Royal Commission of 1890. They are as 
foUows : 
"The  milk of cows with tuberculosis of the udder possesses a viru- 
lence which can only be described as extraordinary," and 
" No doubt the largest par~ of the tuberculosis which man obtains 
through his food is by means of milk containing tuberculous matter." 
The opinion of those most competent to judge is that tuberculosis in 
cows is the great cause of tuberculosis of the bowels in children. 
How is the DaTtgcr to be avoided ?--1. :Firstly, the milk may be 
boiled, pasteurized, or sterilized. Many people do not like the flavour 
of boiled milk, although I think in most cases the taste can be acquired. 
Of course, to give complete security the milk from which butter and 
cheese are made should be pasteurized as well as the rest of the milk. 
There can be no doubt that a number of other diseases as well as 
tuberculosis of the bowels, more especially infantile diarrhoea, would 
9 a great decline if the boiling of milk before use became auniversal 
custom ; but there seems to be little likelihood that the British public 
as a whole will, for a very long time to come, take to boiling their milk. 
The very people who from their surroundings are most liable to tuber- 
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eulosis would be those who would, from carelessness or ignorance, 
omit this precaution. Besides, no one nowadays seriously suggests 
that a community should go on drinking polluted water because it can 
be rendered innocuous by boiling or  by passing it through a Pasteur- 
Chambcrland filter ; so why should one advocate drinking milk contain- 
ing disease germs because it can be rendered harmless by boiling ? At 
the best it is a poor policy to recommend the boiling of the milk and to 
make no effor~ to extirpate the disease in the cows. 
2. The danger may be lessened by frequent inspection of the dairy 
cows by veterinary surgeons. 
The Copenhagen Milk Company employ veterinary surgeons to 
inspect their cows every fortnight. 
Tuberculosis of the udder comes on so insidiously that a cow may 
give milk containing tubercle bacilli for several weeks before the disease 
is detected; even with fortnightly inspections. Tuberculosis, even when 
generalized, often has so little effect on the condition and nutrition of 
the cow, that it is quite possible for a cow to have general tuberculosis 
and tuberculosis of the udder before a veterinary surgeon, by ordinary 
methods of examination, can say for ee]ctain that it has tuberculosis 
at all. 
Fortnightly inspection of all dairy coWS by veterinary surgeons may, 
I think, be dismissed as impracticable of general application on account 
of the expense, and as being only a makeshift precaution, even if it 
were practicable. 
3. Thirdly we come to the tuberculin test. 
I t  seems not improbable that the nam~ of Koch will go down to 
posterity, not, as was at one time thought, as the discoverer of a cure 
for tuberculosis, but still as one of the greatest benefactors of humanity 
by his having provided in  tuberculin a means for the eradication of 
bovine tuberculosis, and in consequence a means for the prevention of 
one of the most fatal forms of human tuberculosis. 
The leading veterinary authorities of Denmark, a country which 
depends more upon agriculture for its prosperity than any other country 
in Europe, have now for many years recoguised the value of the tuber- 
culin test, ant] the Danish Government has for several years provided 
farmers with the tuberculin test free of charge, on Condition that they 
isolate the sound from the reacting animals. The veterinary authorities 
.of France, Germany, Russia, Norway, America, and other countries 
have endorsed the value of the test. More recently our own Royal 
Commission has reported that they " consider the tuberculin test 
practically infallible, provided the test is applied by a competent 
veterinary surgeon, and that the tuberculin is of a trustworthy 
quality." 
The Royal Agricultural Society of England has recently issued a 
pamphlet commending the use of the test to farmers. 
I t  seems a pity that the sqope of inquiry for the Royal Commissions 
on Tuberculosis was not made wide enough in the first instance. The 
first Commission inquired into the extent of the danger from milk and 
meat. The second Commission inquired into the best means of avert- 
ing the danger from a human point of view. It  almost seems as if 
there would have to be yet a third Commission for the purpose of deter- 
mining upon a scheme for the eradication of bovine tuberculosis, and 
for convincing the present President of the Board of Agriculture that 
the tuberculin test is a reliable diagnostic of the presence of tuberculosis 
in cattle. 
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Schemes for the extirpation of bovine tuberculosis by the use of the 
tuberculin test depend upon a few established facts : 
(a) The tuberculin test is a wonderfully reliable diagnostic of the 
presence of tuberculosis n cattle long before the disease has become 
infectious. 
(b )  No animal can develop tuberculosis unless the tubercle b~cillus 
finds an entrance into its body. 
A sound animal will remain sound unless it is exposed to infection, 
and a sound herd will remain sound unless an affected animal is intro- 
duced among them. 
(c) The tubercle bacillus is not ubiquitous, but is only found in the 
diseased parts and the discharges from the diseased parts of affected 
animals. The bacillus only lives a few weeks after its expulsion from 
the body, and is quickly killed by sunlight, fresh air, and disin- 
fectants. 
The expression " the ubiquitous tubercle bacillus" is as unfortunate 
as it is untrue. Even in countries where the disease is very prevalent, 
it is not uncommon to find herds entirely free from the disease. Thus, 
:Bang states that, out of 5,30G herds examined ill Denmark, 1,13 o. were 
entirely free from the disease, and some of these sound herds were com- 
posed of very heavy milkers. 
(d) It is extremely difficult for the bacillus to pass from mother to 
calf before birth, and the calf of a tuberculous cow is, with very rare 
exceptions, born free from tuberculosis ; and i[ such a call be separated 
from its mother directly after birth , it will remain free unless exposed 
to infection. 
As Nocard says, "The  offspringis born tuberculizable, not tubercu- 
lous." One animal is, perhaps, more likely to resist infection than 
another, but it is not by any means proved that the calf of a tuber- 
culous cow inherits any special predisposition to the disease. 
Bang, who has probably done more work than anybody else in the 
solution of this problem, says: " Concerning the mysterious predis- 
position which is so often spoken of, I will not deny the possibility of 
its existence, but up to the present we know nothing for certain 
about it." 
What I wish to bring before your notice to-day is, firstly, what .can 
be done while the Government is making up i~s mind, and, secondly, 
some suggestions as to what the Government might make up its mind 
to do. 
A demand is gradually springing up in the country for milk from 
tubercle-free herds. The dairy-farmer can answer this demand by only 
keeping and only buying animals which are certified to be free from 
tuberculosis by a veterinary surgeon's examination, which is to include 
the application of the tuberculin test. He may elect to have his whole 
herd tested, and get rid of the reacting animals quickly, which will be 
a costly process ; but as most dairy farmers only keep their cows for 
one milking, he will probably elect to obtain a tubercle-free herd in 
about a year by the more gradual process of only buying tested animals. 
He may be able to buy such animals from a breeder, but more probably 
he will buy from a dcaler on condition that the animal, if it fails to 
pass the test, will be returned. Whichever way he buys, each cow will 
probably cost him s or s more than cows bought in the ordinary way. 
He will also have to provide separate byre accommodation for the 
sound and for the reacting or untested animals. He may be able to 
accomplish this by temporary partitions. He will, at any rate, have to 
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thoroughly disinfect and cleanse the byre, or division of the byre, into 
which the sound animals are put. 
During the process of acquiring a tubercle-free herd, there is no 
equitable reason why he should not sell the milk of the whole of the 
cows as before. -The cows are none the worse for the application of 
the tuberculin test, and the milk of the herd mixed is no more dangerous 
because the dairy farmer happens to knowwhich cows are tuberculous 
and which are not than it was when he was in a state of blissful ignor- 
ance. In fae~, the public will have greater security, because the dairy 
farmer will naturally be on the look-out for the development of udder 
disease in the cows belonging to the reacting part of the herd during 
the period that elapses bet{~:een the testing and their departure from 
the farm. If he adopts the gradual process of acquiring a tubercle-free 
herd by only buying tested animals, there is also no reason why he 
should not use the milk of the untested animals until their departure 
from the farm. 
If the breeder goes in for the system, he will have the whole of his 
stock tested, and place the sound and reacting animals in separate 
byres. He will remove the calves of the reacting cows to the sound 
section immediately after birth, and have them tested when they are a 
few weeks old. He will boil the milk of the reacting cows before using 
it, and will get rid of all the reacting animals as soon as he conveniently 
can. 
How is the .Da~ry-far~lzer to be rc2aid for his Outlay ?~1. In the first 
place, the dairy-farmers who take up the matter first will undoubtedly 
secure increased custom. 
.qo. In the second place, the dairy-farmer will be able to get 2d. a pint 
for his milk from his private customers. .~[any dairy-farmers in this 
district supply milk to private customers at l~d. a pint. If it pays to 
supply milk under ordinary circumstances in small quantities at 1.l.d. a 
pint, it will certainly pay better to keep only tubercle-free cows'and 
supply milk at 2d. a pint. I know that some customers in my owfi 
district are now paying 2d. a pint for milk from tested cows, who 
formerly paid 1.1,d. a pint for milk supplied under ordinary conditions. 
3. In the third place, wholesale customers will pay more for milk 
from tubercle-free herds, notably hospitals and schools. The Infectious 
Diseases Hospital at Sunderland pays l~d. per .gallon more than 
formerly, the Sunderland Infirmary about Od. more per gallon. The 
Monkwearmouth and Southwick Hospital, the Co-operative Socief.y, 
and many schools in the district, are also paying increased prices for 
such milk. 
4. In the fourth place, the dairy-farmer will be saved from further 
losses from tuberculosis, and will get a better price for his cows from 
the butcher, owing to their being free from tuberculosis. 
To sum up, the dairy-farmer who goes in for the system at present 
will have to pay about one-sixth more for his cows, but to balance that  
he will have increased custom, a somewhat better price for his milk, no 
further losses from tuberculosis, and a better price for his cows when 
sold to the butcher. 
9 I f  the dairy.farmers go in for the system, the breeders will soon find 
that it is worth while to follow suit, because they will be able to get 
~o. or s extra for every tubercle-free animal they sell. I am glad to 
learn that some of the breeders in Wensleydale are going in for the 
test, as the result of the action of the dairy-farmers in the Sunderland 
district. 
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I believe.that sanitary authorities, by giving certificates to dairy- 
farmers who k.eep only tubercle-free cattle, and by advising hospitals, 
schools, institutions, and the general public of the danger of tuberculous 
milk, can greatly encourage the movement, and that if this were done 
more generally, the increase in the number of dairy-farmers and breeders 
keeping only tubercle-free cattle would soon have an appreciable ffect 
in reducing the proper[ion of tuberculous cattle in the country. 
Every additional tubercle-free herd means an addition to the number 
of cows that are being pro~ected from infection, and ultimately a dimi- 
nution in the prevalence of bovine tuberculosis as a ~'hole. 
I believe that the extended application of the voluntary system will, 
by drawing attention to its advantages and drawbacks, hasten legisla- 
tion on the subject. 
Drawbacks to the Voluntary S?/stem.~(a) Firstly, there is the diffi- 
culty in buying. If the dairy-farmer cannot, buy tubercle-free animals 
from the breeder, he has to buy conditionally from a dealer, keep the 
animal a week, have it tested, and return it to the dealer i! it fails to 
pass, making some payment o the dealer as a compensation. This re- 
turned reacting animal goes to the market again, and is sold to a farmer 
who is not buying tubercle-free animals. As probably about half of 
the second farmer's stock will be tuberculous, this does no~ perhaps 
matter very much, bu~ ib would be preferable if " rcaeters" went to the 
butcher. 
(b) A more serious objection is that sometimes a tuberculous animal, 
if it is tested twice, with only a short interval between the t sts, will 
react the firs~ time and not the second. This fact leaves a loophole 
for fraud, and i~ would' be exceedingly hard on a progressive farmer, 
who had gone to the expense of securing a tubercle-free herd, to have 
palmed off on him as sound a tuberculous animal which had simply 
failed to give a reaction at the second test. (['his failure to reae~ at the 
second test is not the usual thing, but is common enough to constitute 
a danger. Recently one of the Sunderland veterinary surgeons tested 
four cows twice in a fortnight. Three ou~ of the four reacted to the 
second test. 
In another ease a cow was taken on trial by a Sunderland farmer, 
and tested on December 3rd. I~ gave a reaction, and was returned to 
the dealer This cow then went. to Chester-le-Street, Sunder!and, 
Haswell, Stockton, Gateshead, and finally back to Sunderland, where 
it was sold to another Sunderland farmer. I t  was again tested on 
December 21st, and gave a more pronounced reaction than i~ did the 
first time. 
(c) In the third place, the extension of the voluntary system will be 
in proportion to the demand, and as it is quite certain that th e great 
mass of the British public do no~ take much interest in the sources of 
their milk-supply, the demand will be a very limited one. That seetion 
of the community whose circumstances and surroundings render them 
most vulnerable to the attacks of the tubercle bacillus will be the 
section least likely to be supplied with tubercle-free milk. 
I t  appears to me that as the law stands a~; present he voluntary use 
of the tuberculin test is deserving of every encouragement, but that, as 
the voluntary system is only capable of very limited extension, and on 
account~f the objections to it that have been mentioned, it is necessary 
that tt~ Government should come to the rescue. 
I now pass on to what the Government might do, or rather to what, 
with all humility, I think the Govcrnmene ought to do. 
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I would suggest that the Government should enact :
1. That injections of tuberculin be only.made by duly qualified 
veterinary surgeons9 
2. That every veterinary surgeon who employs the tuberculin test be 
bound under a penalty to brand every animal which reacts. 
3. That the tuberculin and the services of a veterinary surgeon to 
perform the test be offered free of charge to any farmer or breeder who 
will agree to isolate the sound from the reacting animals, and that 
compensation be paid for any of the branded reacting animals, which, 
on being slaughtered within a reasonable time--say one year--is found 
to be unfit for food9 
4. That the sale of brafided animals, except for slaughter, be pro- 
hibited. 
5. That any obviously tuberculous animals found among the stock 
on the arqival of the veterinary surgeon to perform the testing be 
slaughtered without compensation, except in case of failure of diagnosis. 
6. That any butcher buying a branded animal be obliged to apply to 
the meat inspector of his district for the purpose of ascertaining 
whether the carcase is fit for  food, and what organs require to be 
destroyed. Condemnation to be meted out on the lines laid down by 
the last Royal Commission. 
The duties of meat inspector would naturally fall to the veterinary 
surgeon appointed for the purpose of the Contagious Diseases (Animals) 
Acts. 
7. That the milk of the branded cows be not sold for human con- 
sumption unless an arrangement.is made for their periodical inspection 
by a veterinary surgeon, to ascertain that the udders are free from 
disease. 
8. That local authorities be empowered to compel the slaughter of 
cows suffering from tuberculous disease of the udder, or advanced 
tuberculosis, compensation only to be paid in the case of wrong diag- 
nosis and animals branded under enactment 2.
9, That the local veterinary surgeons carrying out the provisions of 
the Contagious Diseases (Animals) Acts be appointed to carry out these 
enactments. 
Part of the extra sr/Irfi'ies required could be obtained by doing away 
with the travelling inspectors of the Board of Agriculture, who, with- 
out any technical training, go about the country in case of swine fever 
outbreaks, etc., to perform work which could be much more efficiently 
and promptly done by local veterinary surgeons. The local veterinary 
surgeons would thus be practically veterinary medical officers of 
health. In :France there is, I believe, such a veterinary health 
officer in each district. 
10. That after the lapse of, say, five years from those enactments 
becoming law, (a) no compensation for condemned carcases be given ;
(b) the sale of milk from any tuberculous cow be forbidden, and local 
authorities be empowered to use the tuberculin test, any animal re- 
acting to the test to be isolated and fattened for the butcher as quickly 
as possible without compensation; and (c)all cattle be sold with an 
implied warranty that they are free from tuberculosis. 
r-low would such a scheme affect the farmer ? He would get rid of his 
losses from tuberculosis, and his expenseswould be the provision of 
separate byre accommodation for the sound and reacting animals, and 
the fees of the veterinary surgeon for the periodical inspection of the 
branded cows, if he wished to continue selling their milk. 
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The calves of the brs;nded cows would be removed to the sound 
section immediately after birth, and would remain there unless they 
showed a reaction when tested a fewweeks after birth. 
He would have a ready sale for the branded animals, because the 
butcher would run no risk of loss in buying them. 
He would risk considerable loss if he did not go in for the system 
before the close of the compensation period, so that this apparently 
voluntary use of the tuberculin test would be practically compulsory. 
As the breeder under this scheme would be able to rear tubercle-free 
animals without much expense, the dairy-farmer would only have to 
pay a very slightly increased price for his newly-purchased tubercle-free 
animals. 
How would the scheme affect the butcher? The butchers would be 
able to buy branded animals without fear of loss, and would soon learn 
that most branded animals had only a slight amount of disease about 
them and were fit for food. 
The butchers would also soon learn that their risk la in bu ing un Y Y _ - 
branded animals, and they'would probably combine to throw the loss 
from a condemned carcase on the seller, and thus bring ~ressure on 
farmers and breeders to go in for the testing scheme. The butchers m 
the Isle of Man at present combine so as to throw the loss from con- 
demned carcases on the seller. 
How would the scheme affect the community ? The risk from tuber- 
culous milk and meat would in a few years be probably almost 
abolished. The cost of accomplishing this would chiefly fall on the 
community, but there is very much more reason for throwing the cost 
of extinguishing bovine tuberculosis on the community than there is 
for similar action in the case of swine fever and pleuro-pneumonia, 
diseases which cause no danger to human life. The estimates that 
have been made show that the cost in compensation would not be very 
great, as only a small percentage of the reacting animals would be 
found to be unfit for use as meat. On the subject of compensation the 
minority report of the last Royal Commission seems to me eminently 
fair. 
The report says : 
" I t  has been shown to our satisfaction that it is impossible to detect 
the presence of limited or localized tuberculosis in the living animal 
from its outward appearance. Even when generalized--that is, when 
it exists to an extent which may justify the condemnation of the carcase 
after slaughter--the animal may betray no signs of the disease." 
And again :
" Scientific knowledge of the character of the disease is so recent hat 
the ordinary agriculturist cannot be blamed for its prevalence in his 
stock. I t  seems, therefore, equitable to protect him against being made 
the scapegoat of the g~neral ignorance which prevailed till recent years. 
:But as soon as the proper treatment and precautions have been formu- 
lated, it will become his duty as well as his interest to put himself 
beyond risk of loss by confiscation." 
In the scheme which I have endeavoured tosketch out, compensation 
would only be given in eases where an organized effort was being made 
to extirpate the disease. Compensation under any other circumstances 
would not be justifiable. The scheme would not throw much ex- 
penditure on the farmer, would entail no loss for the butcher, and 
would not prove very costly for the community. 
